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Experimental
Csl:Tl is a well known scintillator as a bulk media for scientific, industrial and security applications, and § Cs/:Ti fiims were produced by sublimation of the bulk Csl:Tl crystal in vacuum
columnar films (flat panels) for medical and screening applications. better than 10” Pa. Film crystalline structure was examined using X-ray diffraction

It is important to study the transfer of thick Csl: Tl columnar film to a thin bulk crystal. Having all advantages of | /7 Cu Ka radiation. The film morphology was tested by SEM. Spectral
characteristics of luminescence were studied by the FLS920 spectrometer.

Csl: Tl material, thick columnar layers enable to improve detector spatial resolution, simplifying radiation § .~ . . specira were measured using y-radiation (An7™) and Xeray

imaging process. excitation (Cu, 40kV). Scintillation processes were excited by y-radiation (source
Am?* ).

The aim of the present work is to obtain the thick (about few hundred micrometers thickness)
films of Csl: Tl scintillator and compare their functional parameters with the bulk crystal.

Results and Discussion

It is well known that Csl:Tl films produced by PVD possess a columnar morphology. These columns act as a light guide that increases the
spatial resolution of scintillation detector. What is the “price” for the increase of film thickness?

Transmission & morphology Luminescence & scintillation Afterglow
Transmission of Csl:Tl films with different thickness. X-ray luminescence spectra of Csl:Tl source crystal and films. Afterglow in the millisecond range .
All films were obtained under the same conditions Insert : radioluminescence spectra. Insert: afterglow level versus pulse duration
(deposition rate 50 A/s, substrate temperature 573K).
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the appearance of emission band at 300 nm in X-luminescence spectra of annealed films indicates . afterglow level depends on excitation pulse time;
that meaning depletion of dopant (Tl) takes place in the surface layer (about 100 mkm) of samples
(mean free path of quantum with energy 40 keV is about 100 mkm and for energy 59.5 keV this
value is about 270 mkm).
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» the number of charge carrier traps in annealed films depends on annealing terms and

* the enhancement of a light scattering in the film results in degradation of energy resolution atmosphere. For instance (see picture below) :
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